Characterization and identification of a pyrazole-inducible form of cytochrome P-450.
In vivo administration of the alcohol dehydrogenase inhibitor pyrazole induces a cytochrome P-450 isozyme. The pyrazole-inducible cytochrome P-450 has been purified from rat livers to electrophoretic homogeneity and its biochemical, spectral, and immunological properties characterized. The final preparation had a specific content of 11 nmol of cytochrome P-450/mg of protein. A single band with an apparent molecular weight of 52,000 was observed by sodium dodecyl sulfate-polyacrylamide gel electrophoresis. The absolute spectrum of the isolated pyrazole cytochrome P-450 displayed peaks at 648 and 396 nm, suggestive of a high spin cytochrome. The ethylisocyanide difference spectrum exhibited two maxima, one at 457 nm, the other at 428 nm. Pyrazole and dimethyl sulfoxide produced binding spectra with the purified P-450, with peaks at 425 or 419 nm and troughs at 390 or 386 nm, respectively. K8 values for dimethyl sulfoxide and pyrazole were 21 and 0.04 mM, respectively. The catalytic activity of the pyrazole cytochrome P-450 was elevated with aniline and dimethylnitrosamine (low Km) but not with aminopyrine, benzphetamine, ethoxycoumarin, or ethoxyresorufin as substrates. An antibody against pyrazole cytochrome P-450 recognized a 52,000 molecular weight protein upon reaction with saline microsomes. The intensity of the immunoblot was increased when microsomes isolated from pyrazole, 4-methylpyrazole-, acetone-, or chronic ethanol-treated rats were utilized, but not after phenobarbital or 3-methylcholanthrene treatment. Homology at the amino terminus of 19 amino acids was observed between pyrazole P-450 and the isoniazid-inducible P-450j. Based upon the above catalytic, spectral, and immunological properties, it appears that pyrazole induces a form of cytochrome P-450 which is identical to that induced by ethanol and isoniazid.